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DETAILED ACTION 

Continued Examination Under 37 CFR 1J14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on November 29, 2006 has been entered. 

Response to Arguments 

2. Applicant's arguments filed October 20, 2006 have been fully considered but they are not 
persuasive. 

3. Applicants contend that the prior art reference Boku et al., JP 09-121035 herein known as 
Boku does not completely form a metal oxide film because Boku discloses that the oxide film of 
metal is formed in more than one step by repeating carrying out the first and second steps one or 
more times. 

In response to Applicants contention that Boku fails to teach Applicants invention because Boku 
includes the term "one or more" it does not preclude Boku of completely forming a metal oxide 
film once before annealing and therefore Applicants argument is moot. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 
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(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 



2. Claims 1, 3, 4, 5, 6, 7, 8, 9, 10, 13, 14, 15, 16, 17, 19, 21, 22, 23, 24, 25,26, 27, 28, 31, 
32, 33, 34, 35 and 37 are rejected under 35 U.S.C. 102(b) as being anticipated by Boku et aL, 
Patent Abstracts of Japan 09-121035. 

Boku discloses a semiconductor process as claimed. See Drawings 1-12 for the following 
limitations. 



3. Pertaining to claim 1, Boku teaches a method for manufacturing a semiconductor device, 
comprising a dual-stage deposition step comprising: 
a first stage for introducing a material gas containing 

desired metal (i.e., tantalum pentaethoxy, see paragraph [0009] where Boku uses the term 
"pentaethoxy-tantalum" (Ta5(0C two H5)) as the ingredient) into a reaction chamber in which a 
semiconductor substrate 30 on a surface of which a metal film 40 is formed in part 
or in entirety is placed to thus form an oxide film made of said 

specified metal by a vapor-phase growth method and, after completion of the first stage, the 
following second stage for removing from said reaction chamber said material 



40 
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gas introduced into said reaction chamber at said first stage and a byproduct produced at said 
first stage, and wherein said metal oxide film as an oxide of said specified 
metal is formed on said semiconductor substrate, by repeating said 

dual-stage deposition step two or more times (because the oxide layer are distinct different layers 
i.e., 42 and 44 it is clear that distinct deposition processes separate the two layers of dielectric 
grown material), and 

wherein when said metal oxide film is completely formed, said semiconductor substrate 
is annealed (because Boku teaches at least one time, this limitation has been met). 

4. Pertaining to claim 3, Boku teaches the method according to claim 1 , wherein said 
material gas and said byproduct produced at said first stage are removed by introducing a 
different from said material gas at said first stage into said reaction chamber at said second stage 
(please note that CVD chamber comprise vacuum pumps which are continuously running during 
a deposition process. Once a process step ends the vacuum chamber will inherently be 
depressurized due to diminishing material gas in the chamber from one process to the next). 

5. Pertaining to claim 4, Boku teaches the method according to claim 1 , wherein said 
material gas and said by product produced at said first stage are removed by depressurizing said 
reaction chamber at said second stage (please see the explanation of claim 3 above to address the 
issue of the present claim which are well known in the CVD process). 
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6. Pertaining to claim 5, Boku teaches the method according to claim 4, wherein after 
having performed said depressurizing at said second stage, and before said first stages starts in a 
next dual-stage deposition step, a gas different from said material gas is introduced into said 
reaction chamber to thus recover a gas pressure before performing said depressurizing in said 
reaction chamber (please note that since Boku teaches a four step process, these steps and be 
divided into two stages having two steps each to form the dielectric film for a semiconductor 
trench capacitor). 

7. Pertaining to claim 6, Boku teaches the method according to claim 1, wherein said metal 
oxide film having a finally required film thickness is formed by 

repeating said steps a plurality of number of times (please see Abstract where the process of 
forming a Ta205 is formed and an annealing step is repeated one or more times). 

Pertaining to claim 7, Boku teaches the method of claim 1, wherein after said steps are repeated a 
plurality of number of times, said material gas is introduced continuously to a time longer than 
that required for said first stage, to form said metal oxide film having the finally required film 
thickness (please note that this is done during the annealing step with ozone (O3)). 



8. Pertaining to claim 8, Boku teaches the method according to claim 1, wherein an 
oxidizing gas is introduced at said first stage (see paragraph [0009]). 
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9. Pertaining to claim 9, Boku teaches the method according to claim 8, wherein 
introduction of said oxidizing gas is started from a second-time said steps (see paragraph 
[0010]). 

10. Pertaining to claim 13, Boku teaches the method according to claim 1, wherein said metal 
film is made of metal having a catalytic action (it is well known that tantalum pentaethoxy 
contains a catalyst). 

1 1 . Pertaining to claim 14, Boku teaches the method according to claim 1 , wherein said 
vapor-phase growth method is a chemical vapor deposition method 

or a physical vapor deposition method (please see paragraph [0009] where Boku teaches a CVD 
method). 

12. Pertaining to claim 1 5, Boku teaches the method according to claim 1 , wherein said metal 
oxide film as said oxide of said specified metal is made of at 

least one selected fi-om the group consisting essentially of 

tantalum, hafnium, zirconium, and niobium (Boku teaches the metal tantalum). 

13. Pertaining to claim 16, Boku teaches the method according to claim 15, wherein tantalum 
penta-ethoxide is used as said material gas (please see the rejection of claim 13 above). 



14. 



Pertaining to claim 17, Boku teaches the method according to claim 8, wherein a said 
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oxidizing gas, a gas containing oxygen, ozone, water, nitrogen, oxide, or oxygen radical is used 
(please see paragraph [0010] where ozone (i.e., O3) is used in the process). 

15. Pertaining to claim 19, Boku teaches a method for manufacturing a semiconductor device 
having a capacitor, comprising: 
a dual stage step comprising: 

a first stage for introducing a material gas (see paragraph [0009] where Boku teaches using a 
pentaethoxy-tantalum gas) containing an oxide of a desired metal into a reaction chamber in 
which a semiconductor substrate 30 on a surface of which a metal film 40 is formed in part or in 
entirety is placed to thus form^an oxide film made of said desired metal by a vapdr-phase growth 
method and, after completion of the first stage, the following second.stage for removing from 
said reaction chamber said material gas introduced into said reaction chamber at said first stage 
and a byproduct produced at said first stage (the Examiner takes the position that since Boku 
uses ozone in an annealing step after depositing the first oxide film, the chamber is inherently 
pumped to remove the ozone before repeating growing the second insulative film on the first 
insulative film), and 

wherein said metal oxide film as an oxide of said specified metal is formed on said 
semiconductor substrate, by repeating said dual stage deposition step tow or more times, thereby 
forming a capacitive insulating film to make up said capacitor; 

annealing said semiconductor substrate when said capacitive insulating film is completely 
formed; and 
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forming an upper electrode to make up said capacitor on said capacitive insulating film ; 
annealing said semiconductor substrate when said capacitive insulating film (please also see the 
rejection of claim 1 above) 

16. Pertaining claim 21, Boku teaches the method according to claim 19, wherein said 
material gas and said by product produced at said first stage are removed by introducing a gas 
different from said material at said first stage into said reaction chamber at said second stage 
(please note that ozone is different than pentaethoxy-tantalum for the anneal step). 

17. Pertaining to claim 22, Boku teaches the method according to claim 19, wherein said 
material gas and said byproduct at said first stage are removed by depressurizing said reaction 
chamber at said second stage (please note that CVD chamber comprise vacuum pumps which are 
continuously running during a deposition process. Once a process step ends the vacuum 
chamber will inherently be depressurized due to diminishing material gas in the chamber from 
one process to the next). 

18. Pertaining to claim 23, Boku teaches the method according to claim 22, wherein after 
having performed said depressurizing at said second stage and before said first stages tarts in a 
next dual-stage deposition step, a gas different from said material gas is introduced into said 
reaction chamber to thus recover a gas pressure before performing said depressurizing in said 
reaction chamber (please note that OC2H5 is different fi-om O3 and ftxrther as explained in claim 
22 above the claimed process is inherent). 
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19. Pertaining to claim 24, Boku teaches the method of claim 9, wherein said metal oxide 
film having a finally required film thickness is formed by repeating said steps a plurality of 
number of times (please see Abstract). 

20. Pertaining to claim 25, Boku teaches the method according to claim 19, wherein after 
said steps are repeated a plurality of number of times, said material gas is introduced 
continuously for a time longer than that required for said first stage, to form said metal oxide 
film having the finally required film thickness (because the film is annealed in an ozone (O3) 
environment this limitation has been met). 

21 . Pertaining to claim 26, Boku teaches the method according to claim 19, wherein an 
oxidizing gas is introduced at said first stage (the Examiner takes the position that OC2H5 is an 
oxidizing gas). 

22. Pertaining to claim 28, Boku teaches the method according to claim 19, wherein said 
second stage comprises a process for introducing an oxidizing gas and a process gas for 
introducing said material gas and a different from said oxidizing gas (please note that since Boku 
teaches a four step process, these steps and be divided into two stages having two steps each to 
form the dielectric film for a semiconductor trench capacitor). 
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23. Pertaining to claim 3 1 , Boku teaches the method according to claim 1 9, wherein said 
metal film is made of metal having a catalytic action (this is inherent since only Ta205 is the end 
result of the process gases during fabrication of the capacitor dielectric). 

24. Pertaining to claim 32, Boku teaches the method according to claim 19, wherein said 
vapor-phase growth method is a chemical vapor deposition method or a physical vapor 
deposition method (please note that Boku teaches both methods, see column [0009]). 

25. Pertaining to claim 33, Boku teaches the method according to claim 19, wherein said 
metal oxide film as said oxide of said specified metal is made of at least one selected from the 
group consisting essentially of tantalum, hafnium, zirconium, and niobium (please note that 
Boku teaches tantalum). 

26. Pertaining to claim 34, Boku teaches the method according to claim 33, wherein tantalum 
penta-ethoxide is used as said material gas (please see paragraph [0009]). 

27. Pertaining to claim 35, Boku teaches the method according to claim 26, wherein as said 
oxidizing gas, a gas containing ozone, water, nitrogen oxide or oxygen radical is used (it is well 
known that ethoxide is an oxygen radical). 



28. Pertaining to claim 37, Boku teaches a method for manufacturing a semiconductor 
device, comprising the steps of: 
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a first stage for introducing a material gas containing an oxide of a 
desired metal into a reaction chamber in which a semiconductor 
substrate on a right side of which a metal film is formed is placed 
to thus form an oxide film made of said desired metal by a 
vapor-phase growth method and, after completion of the first stage, 

the following second stage for removing firom said reaction chamber said material gas introduced 
into said reaction chamber at said first stage and a byproduct 

produced at said first stage and, after completion of the second stage then introducing said 
material gas continuously for a lapse of time longer than said first stage, 
thereby forming an oxide film made of said metal having a finally 

required film thickness (please see the rejection of claims 1 and 19 above since the present claim 
is merely a variation of claims 1 and 19), and 

. annealing said semiconductor substrate when said oxide film of said metal is completely 
formed. 

Claim Rejections - 35 USC § 103 

29. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

30. Claims 11,12, 29 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Boku, Japanese Patent Abstract Publication 09-121035 in view of Kukli et al, "Atomic layer 
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Deposition and Chemical Vapor Deposition of Tantalum Oxide by Successive and Simultaneous 
Pulsing of Tantalum Ethoxide and Tantalum Chloride" Chemical Materials, vol. 12, published in 
2000, pp 1914-1920. 

3 1 . Pertaining to claim 1 1 , Boku fails to teach the method of claim 3, wherein said gas 
different from said material gas is an inactive gas. Kukli teaches the inactive gas to be nothing 
more than a nitrogen which is a carrier gas for TaOCaHs. In view of Kukli, it would have been 
obvious to one of ordinary skill in the art to incorporate nitrogen into the Boku semiconductor 
process to grow Ta205 films (see the Experimental Section first paragraph of Kukli) . 

32. Pertaining to claim 12, Boku fails to teach the method of claim 11, wherein said inactive 
gas is a nitrogen gas. Kukli teaches the inactive gas to be nothing more than a nitrogen which is 
a carrier gas for TaOC2H5. In view of Kukli , it would have been obvious to one of ordinary skill 
in the art to incorporate nitrogen into the Boku semiconductor process to grow TaiOs films (see 
the Experimental Section first paragraph of Kukli). 

33. Pertaining to claim 29, Boku fails to teach the method of claim 21 wherein said gas 
different from said material gas is an inactive gas. Kukli teaches the inactive gas to be nothing 
more than a nitrogen which is a carrier gas for TaOC2H5. In view of Kukli. it would have been 
obvious to one of ordinary skill in the art to incorporate nitrogen into the Boku semiconductor 
process to grow Ta205 films (see the Experimental Section first paragraph of Kukli). 
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34. Pertaining to claim 30, Boku fails to teach the method of claim 29, wherein said inactive 
gas is a nitrogen gas. Kukli teaches the inactive gas to be nothing more than a nitrogen which is 
a carrier gas for TaOC2H5. In view of Kukli. it would have been obvious to one of ordinary skill 
in the art to incorporate nitrogen into the Boku semiconductor process to grow TaiOs films (see 
the Experimental Section first paragraph of KukliV 

Objections 

35. Claims 2, 1 8, 20 and 36 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rev^itten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

36. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to W. David Coleman whose telephone number is 571-272-1856. 
The examiner can normally be reached on Monday-Friday 9:00 AM - 5:30 PM. 

37. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Smith can be reached on 571-272-1907. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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38. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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